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(54) UGHT SOURCE LAMP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the heat dissipation efficiency of a 
light source lamp device employing a high luminance discharge lamp. 
SOLUTION: A lamp mounting part 20 is formed in the casing of a liquid 
crystal projector device. The lamp mounting part 20 is composed of a lamp 
mounting box 21 and a cooling fan 22, and a replacement lamp unit 10 can 
be inserted into or extracted from the lamp mounting box 21 by picking a 
rear handle 13. When the replacement lamp unit 10 is inserted into the 
lamp mounting box 21, the position of lamp is so fixed as to be set at a 
predetermined position for a light source. A ventilation window 23 is bored 
in the lamp mounting box 21. The ventilation window 23 is located at a 
position facing to a ventilation window 1 4 of a replacement lamp case 1 1 
with the replacement lamp unit 10 inserted. The normally closed ventilation 
window 14 is formed in the replacement lamp unit 10, the ventilation 
window 23 is opened only when the replacement lamp unit 10 is inserted 
into the lamp mounting box 21 installed in the casing, and the air flow of 
the cooling fan 22 is entered into the inside of a concave reflecting mirror. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A high intensity discharge lamp and a reflector A paraboloid Or the light source lamp section which consists 
of lieberkuhn which consists of ellipsoid, An exchange lamp unit which built in this light source lamp section, and a 
lamp installation box prepared in equipment in order to attach the above-mentioned exchange lamp unit, A front 
windshield which penetrates light which consists of an air cooling fan, and which is equipped with the lamp installation 
section and injected by the above-mentioned exchange lamp unit from a light source lamp, Light source lamp equipment 
characterized by having prepared a ventilation hole for control, and the ventilation porous dehiscence closed section 
whenever [ luminescence tube wall surface temperature ], and preparing a fan for air cooling, and the closing motion 
section controlling mechanism section in the lamp installation section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the light source lamp equipment which is used 
for a liquid crystal projector etc. and which used the high intensity discharge lamp, especially, is safe in such light 
source lamp equipment, and relates to the effective installation equipment which can expect the reinforcement of a 
lamp. 
[0002] 

[Description of the Prior Art] As lamps for the light soxirces, such as liquid crystal projector equipment, the extra-high 
pressure mercury lamp and metal halide lamp belonging to a high intensity discharge lamp (a HID lamp, high intensity 
discharge lamp) are used. Although the meted halide lamp resembles the mercury lamp, in the arc tube, as a fluorescent 
material, the metal halogen material other than mercury and an argon was enclosed, and the mercury lamp is excelled in 
effectiveness and color rendering properties. Moreover, the wall surface temperature of an arc tube lights up above a 
certain constant temperature. 

[0003] The interior of an arc tube is high pressure, and when these high intensity discharge lamps become a life, they 
have a possibility that the arc tube made from quartz glass may explode, and a fragment may scatter, it is shown in 
drawin g 5 as this cure — as ~ the light source lamp 2 - the lieberloihn 3 — it fixes to a central position mostly, and a 
front windshield 41 is stuck to the lieberkuhn opening 8, it joins, and the light source lamp 2 is sealed with the 
Heberkuhn 3 and a front windshield 41. The light source lamp section 40 consists of this light source lamp 2, lieberkuhn 
3, and combination of a front windshield 41 . Furthermore, the light source lamp section 40 is dedicated to the exchange 
lamp case 51, and the exchange lamp unit 50 is constituted. The handle 52 is attached to the exchange lamp case 51 so 
that conveniently [ the handling at the time of exchange ]. 

[0004] In the case of said liquid crystal projector equipment, it is arranged so that a light source lamp may occupy the 
predetermined location as the light source of projector equipment when the lamp anchoring box 61 is installed and the 
exchange lamp unit 50 is inserted into the lamp anchoring box 61 as shown in drawing 6 . Moreover, to the pjrexia at 
the time of lamp lighting, an air cooling fan 63 approaches the lamp anchoring box 61, and is installed. In order to 
heighten the cooling effect by the air cooling fan 63, an air hole 53 is dug by the exchange lamp case 51, and many air 
holes 62 are dug by the lamp anchoring box 61 . 

[0005] Such projector equipment is widely sold also for consuming public. And generally, since the life of projector 
equipment itself is not long, as for the life of the high intensity discharge lamp used as a light source lamp, lamp 
replacement is needed. With the projector equipment for consuming public, it is the requisite for the display to which 
lamp replacement is urged that an exchange stage comes to come out, and to perform lamp replacement for general user 
itself 

[0006] A general user is provided with what dedicated the light source lamp section 40 which consists of a light source 
lamp 2, lieberkuhn 3, and a front windshield 41 to the exchange lamp case 51, and was made into one as an exchange 
lamp unit 50 so that there may be neither an injury nor failure of surrounding equipment also at the time of failure of an 
emergency lamp. Since the light source lamp section 40 has sealed the light source lamp 2 with the lieberkuhn 3 and a 
front windshield 41 as mentioned above, even when the light source lamp 2 is damaged even if, it comes [ the fragment 
of glass ] out of the light source lamp section 40 and is safe. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, in the light source lamp section 40 of such a configuration, in 
order for the front windshield 41 for protection to close the Heberkuhn opening 8, the interior of the lieberkuhn 3 tended 
to be filled with the heat generated from the arc tube 4, the temperature of a luminescence tube wall side became high 
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unusually compared with the case where there is no front windshield, and the life of an arc tube was contracted as a 
result. Moreover, since the method of cooling a luminescence tube wall side indirectly from the reflecting mirror 
exterior using an air cooling fan had very bad cooling effectiveness, the air cooling fan was enlarged and the noise by 
the fan had become a problem. Furthermore, since the light source lamp section was miniaturized, when the lieberkuhn 
was made small, or when making the supply voltage to an arc tube increase and using, it had become the cause by which 
the temperature rise of a luminescence tube wall side became remarkable, and a lamp life was reduced remarkably. 
[0008] 

[Means for Solving the Problem] This invention takes an example in a trouble which was described above. A high 
intensity discharge lamp and a reflector A paraboloid Or the light source lamp section which consists of lieberkuhn 
which consists of ellipsoid, An exchange lamp unit which built in this light source lamp section, and a lamp installation 
box prepared in equipment in order to attach an exchange lamp unit, A front windshield which penetrates light which 
consists of an air cooling fan, and which is equipped with the lamp installation section and injected by exchange lamp 
unit from a light source lamp, A ventilation hole for control and the ventilation porous dehiscence closed section are 
prepared whenever [ luminescence tube wall surface temperature ], and the lamp installation section is provided with 
light source lamp equipment characterized by preparing a fan for air cooling, and the closing motion section controlling 
mechanism section. 
[0009] 

[Embodiment of the Invention] The example of use of the light source lamp equipment of this invention is shown in 
dr awin g 4 . This example is liquid crystal projector equipment which used the transparency mold liquid crystal panel. 
The lamp installation section is prepared in the case of this liquid crystal projector equipment, and light source lamp 
equipment is contained. 

[0010] Between the effective openings of the light source lamp 2, the light source lamp equipment 1 which consists of 
lieberkuhn 3, and a liquid crystal panel, the dichroic mirrors 1 14 and 119 which decompose into each color of red, 
green, and blue the li^t by which outgoing radiation was carried out from the light source lamp 2 are arranged. Only 
the light is alternatively penetrated by the UV-IR cut-off filter which the light which carried out outgoing radiation from 
the light source lamp 2 is not illustrating. First, only R light reflects with a dichroic mirror 114, and it separates into R 
light (red of light in three primary colors), and BG light. BG light which penetrated the dichroic mirror 1 14 is divided 
into each colored light by B light's (blue's of light in three primary colors) penetrating in a dichroic mirror 119 fiirther, 
and reflecting G light (the three primary colors of light being green). 

[001 1 ] 90 degrees of travelling directions can be bent by the mirror 1 1 5, it converges with a condensing lens 1 1 6, and 
incidence of the R light reflected with the dichroic mirror 1 14 is carried out to the liquid crystal panel 1 17 for red. 
[0012] On the other hand, G light and B light which penetrated the dichroic mirror 1 14 will be separated by the dichroic 
mirror 1 19. That is, it is reflected, and G light can bend 90 degrees of travelling directions, and is led to the liquid 
crystal panel 121 for green through a condensing lens 120. And B light penetrates a dichroic mirror 19, goes straight on, 
and is led to the liquid crystal panel 26 for blue through a relay lens 122, a mirror 127, a relay lens 123, and a mirror 
124. 

[0013] To R light, with the necessary driving signal for red supplied from the path which is not illustrated, the liquid 
crystal panel 1 17 for red is a location corresponding to a driver element, and performs light modulation alternatively. 
The liquid crystal panel 121 for green and the liquid crystal panel 126 for blue perform light modulation alternatively 
similarly. 

[0014] The light of each color by which light modulation was carried out with liquid crystal panels 1 17, 121, and 126 
will be compounded with the crossing dichroic prism 118 as a photosynthesis means. TTiis crossing dichroic prism 118 
has the reflectors 1 1 8a and 1 1 8b which sandwiched the interference film in between, R light is reflector 1 1 8a and B 
light is reflected in the direction in which the projector lens 130 is arranged by reflector 1 18b. And R, G, and B each 
light is compounded by one optical axis, and expansion projection is carried out at the screen which is not illustrated 
with a projector lens 130 because G light penetrates Reflectors 1 18a and 1 18b. 

[001 5] Such projector equipment is widely sold also for consuming public, and it is as having already stated that it is the 
requisite to perform lamp replacement for general user itself 

[0016] Hereafter, the gestalt of operation of the Ught source lamp equipment of this invention is explained. As shown in 
drawing 1 , the light source lamp section 1 consists of a lamp 2 and Ueberkuhn 3. A lamp 2 consists of the spherical arc 
tube 4 which consists of quartz glass, an electrode 5 of a pair, and a molybdenum foil 6, and mercury, rare gas, etc. are 
enclosed with the arc tube 4. This electrode 5 is connected to the external electrode 7 by considering the molybdenum 
foil 6 as agency. It is fixed to the parallel for which projector equipment needs, or a predetermined location which 
serves as condensing light after the light with which, as for the lieberkuhn 3, said arc tube 4 injected the lamp 2 by a 
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reflector consisting of a paraboloid or ellipsoid reflects by the lieberkuhn 3. Unlike the example of the conventional 
technology, a front windshield is not formed in the opening 8 of the front face of the lieberkidm 3, but it is in the open 
condition. 

[0017] Drawin g 2 shows the condition of having attached said light source lamp section 1 in the exchange lamp case 11, 
and constitutes the exchange lamp unit 10 including the light source lamp section 1 for the exchange lamp case 1 1 and 
its accessory. A light source lamp is supplied to an end user in the form of the exchange lamp unit 10. 
[0018] The front windshield 12, the handle 13, the ventilator 14, and the air hole 15 are formed in this exchange lamp 
case 1 1 . Even if a front windshield 12 should fix in the front face of the exchange lamp case 1 1 and the arc tubes 4, such 
as a mercury lamp of extra-high voltage, should be damaged, it is made for the fragment of an arc tube 4 to have not 
scattered outside. The handle 13 attached in the rear face of the exchange lamp case 1 1 is used at the time of lamp 
replacement. A ventilator 14 is located between the opening 8 of the front face of said lieberkuhn 3, and a front 
windshield 12. The door 16 as the ventilator closing motion section is supported possible [ a slide right and left ] on 
drawin g 2 with the door guide 1 7 formed in the exchange lamp case 1 1 by the upper part of this ventilator 14. 
Furthermore, the spring 18 was dedicated to the interior of the door guide 17, and the door 16 was pushed on the method 
of the right, was inserted in slot 1 la prepared in the lamp case 11, and has closed the ventilator 14 with the expanding 
force of a spring 18. Only when a deer is carried out and height 16a of this door 16 is pushed on a left, a spring 1 8 is 
pushed and contracted, a door 16 moves to the left and a ventilator 14 becomes open Lycium chinense. That is, in the 
state of exchange lamp imit 10 independent one of drawing 2 , an arc tube 4 is never exposed. 
[0019] As shown in drawin g 3 , the lamp installation section 20 is formed in the case of the above-mentioned liquid 
crystal projector equipment, the lamp installation section 20 ~ from the lamp anchoring box 21 and the fan 22 for air 
cooling — becoming — the exchange lamp unit 10 — the hind handle 13 - pinching - the inside of the lamp anchoring 
box 21 - insertion - or it can pull out. When the exchange lamp unit 10 is inserted into the lamp anchoring box 21, the 
location of a lamp is fixed so that it may become a predetermined location as the light source. The ventilator 23 is dug 
by the lamp anchoring box 21 . This ventilator 23 is in the condition that the exchange lamp unit 10 was inserted, and is 
in the place which faces the ventilator 14 of the exchange lamp case 11. 

[0020] Furthermore, height 21a is prepared in the periphery of a ventilator 23. If the exchange lamp unit 10 is inserted 
into the lamp anchoring box 21, this height 21a will engage with height 16a of a door 16, will resist the force of a spring 
1 8, and will open the ventilator 14 of push and the exchange lamp case 1 1 for a door 16 to the left on drawing 3 . The air 
of the interior and the exterior of the lieberkuhn 3 is united with open Lycium chinense of a ventilator 14. That is, this 
height 21a fimctions as the closing motion section controlling mechanism section which opens and closes the door 16 of 
the exchange lamp unit 10. 

[0021] By the fan 22 for air cooling, since air is directly circulated by the interior of the lieberkuhn 3, the cooling effect 
of an arc tube 4 increases. The ambient temperature of the optimal lamp can be chosen together with cooling the exterior 
of the lieberkuhn 3 as usual. 

[0022] If the clasp which is not illustrated is removed and the exchange lamp xmit 10 is extracted from the exchange 
lamp cover 21 for lamp replacement, engagement of height 21a of the lamp anchoring box 21 and height 16a of a door 
16 will be canceled, and with a spring 18, a door 16 moves to the method of the right on drawing 3 , and closes the 
ventilator 14 of the exchange lamp case 1 1 immediately. Even if an arc tube 4 should explode, a fragment remains in the 
interior of the lieberkuhn 3, and does not come out to the exterior of the exchange lamp unit 10. 

[0023] As mentioned above, although concrete explanation was given, not only coiled spring as another configuration is 
sufficient if closing motion of a ventilator 14 is possible for the door 16 of the exchange lamp unit 10, and spring 18 
grade shown by a diagram but various kinds of elastic members may be used. It does not interfere, even if there is also 
the two or more number of ventilators 14. Moreover, although liquid crystal projector equipment was mentioned as the 
example, if it is equipment which used the high intensity discharge lamp as a li^t source lamp, this light soiirce lamp 
equipment will be applied. 
[0024] 

[Effect of the Invention] As mentioned above, as explained, by preparing the ventilator which can be opened and closed 
to an exchange lamp unit, this invention can maintain the temperature of a luminescence tube wall side to the optimal 
temperature, and can prolong the life of an arc tube. Moreover, since cooling effectiveness improves, it is easy to be 
small [ an air cooling fan ], and a fan's noise is also suppressed by min. In order to make projector equipment small, 
when the lieberkuhn of the light source lamp section was made small, or even when making the supply voltage to an arc 
tube increase and using, the temperature rise of a luminescence tube wall can be suppressed easily, and the extreme fall 
of a lamp life can be prevented. Moreover, even if a general user exchanges a light source lamp, the same safety as usual 
is securable. Furthermore, the early purpose is attained in the addition of the easy member of an individual a little, and it 
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excels in economical efficiency. 
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